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Academy Event Schedule, 1981 Calendar Year 
State Science Fair & A-arch Paper Program 
Dates: April 26 - 28. 
Place: Holiday Inn, St. Cloud, MN. 
Director: William Bessler, Mankato State University 
Annual Meeting, Minnesota Academy of Science 
Dates: May 1 - 2 
Place: Minneapolis Community College 
l ocal Chairperson: Louise Mattila, Minneapolis Community College. 
Regional Junior Science, Engineering and Humanities Symposium. 
Dates: Nov. 19 - 20 • 21 
Place: Leamington Hotel, Minneapolis 
Chairperson: Jay Baldinger, Apple Valley Senior High School 
THEY CHAIR TOPICAL SECTIONS AT ACADEMY MEETING 
Presenters of papers at the Academy's annual meeting who 
wish to have their reports considered for publication in the 
Journal must prepare mll}tUscripts according to standard re-
quirements outlined in the instructions that appear in most 
Journal issues and must deposit copies of the manuscript 
with the section chairperson at the meeting. These should in-
elude abstracts, identification of the author, and a current 




Dr. Marshall Sundberg 
University of Wisconsin 
Eau Claire, WI 
Business & Economics Dr. Richard 0. Sielaff 
University of Minnesota 




Dr. Hans Wendt 
Macalester College 
St. Paul, MN 
Dr. B. Gottfried 
College of St. Catherine 
St. Paul, MN 
Mr. Thomas Baerwald 
Science Museum of Minnesota 
St.Paul,MN 
Journal of, Volume Forty-flX, No. 3, 1981 
For the 1981 annual meeting May 1 and 2 at Minneapolis 
Community College, the following have been named to chair 
subject sections: 
Geology/Soil Sciences Dr. Hans-Olaf Pfannkuch 
University of Minnesota 
Minneapolis, MN 
Minnesota Area Assn. 





Dr. Mark J. Engebretson 
Augsburg College 
Minneapolis, MN 
Sister Lucy Knoll 
Catholic Education Center 
·st. Paul, MN 
Dr. David Grether 
St. Cloud State University 
St. Cloud, MN 
Dr. William Peterfi 
University of Minnesota, Morris 
Morris, MN 
Science Education Harriet S. J ohnson 




Due to production problems on the previous Journal issue, Volume 46, No. 2, captions for graphs 
were omitted on one paper and a table for another article was left out. The omitted material is re-
produced here, along with headlines for identification of those articles. 
Association of Aquatic Insects to Macrophytes 
in an Agricultural Drainage Ditch 
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Figure 1. Matrix of coefficient of 
community of aquatic insect com-
munities on plants. (Top figure 
representing 29 taxa, enclosed 
f igure representing 8 orders.) 
Figure 2. Matrix of coefficient of 
community of aquatic insect com-
munities on plants by dates. (Top 
figure representing 29 taxa, en-
closed figure represent ing 8 or-
ders.) 
Figure 3. Matrix of percent simi-
larity of aquatic insect communi-
ties on plants. (Top figure repre-
senting 29 taxa, enclosed figure 
representing 8 orders.) 
Figure 4 . Matrix of percent simi-
larity of aquatic insect communi -
ties on plants by dates. (Top fig-
ure representing 29 taxa, enclosed 
figure represen t ing 8 orders.) 
18 
A Comparative Water Quality Study 
of Man-Made Drainage and Natural Streams 
Table 11. 
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The,Minnesota,Academy,of.Science 
Indexing of Journal Articles: 
This Is A Sample, Comments Invited 
Publication of an index of articles that appear in the 
Journal of the Minnesota Academy of Science is being con-
sidered. Samples of material from isses published during 
calendar year 1980 have been reproduced here for considera-
tion by readers, and comments are desired as to the form pre-
ferred for such an index. The index could consist only of 
article titles and names of the authors. Or it could consist 
of titles, author names, and the abstract, which is requested 
for all articles submitted for publication, or simply the ab-
stracts as an indication of content. The-index could be pub-
lished annually or at longer intervals, perhaps 3, 5, oi 10 
years. 
Academy members or other readers are asked to indicate 
which form seems most useful to them and whether organiza-
tion of the index by time, or by alphabetizing according to 
key subject or author names is considered most helpful. 
Please indicate the form you prefer or suggest other ap-
proaches in a note or postcard to the office of the: 
Minnesota Academy of Science 
Pioneer Building, Room 410 
St. Paul, Minnesota SSIOl 
Copies of articles published in the Academy Journal also 
may be obtained following publication from Xerox-Univer-
sity Microfilm Service Int.ernational, Ann Arbor, MI 48106 . 
STYLE SAMPLE I. - Titles and authors only 
- - - - - - - - - - - - - - - - - - -- - - - - -- - - -- ___ .__ 
Volume 46, No. 1 
Ultrastructure I features of Spicules 
of Five Species of Minnesota Sponges 
..• L.OUISE A . ROLLINS, LYNN D. HYLAND 
A technique for Collecting Water Samples 
Under E ,ctreme Winter Conditions 
... JOHN 8. CARLSON, GEORGE E. AHLGREN 
Observations of Diatom Populations 
in the Snake River, Minnesota 
. .. DONALD G. KAOOATZ, KEITH M. KNUTSON 




Vegetation Within A Portion 
of the Copper-Nickel Study Region 
NANCY SATHER• 
- ABSTRACT-Cluster analysis of data from 277 Braun-Blanquet rel eves differentiates 11 major forested 
communities in e 1,450 sq km area of northeastern Minnesota. Upland communities include black 
spruce-jack pine, Jack pine, red pine, aspen-birch, aspen-birch-fir, and mixed conifer-deciduous. 
Forested wetland communities include black spruce, tamarack, cedar, aah, and alder carr. The great• 
est florlstic differe.ncet are between those communitiet at opp01lte extremes of the moltture spectrum, 
and greetest simileritiet between red pine end aspen-birch-fir communities. Flori1tlc similarities end 
differences are reflected by the positions of communities in the synecological moisture nutrient field 
Structural differences between uplend communities are more notable than florlstic differences. 
Volume 46, No. 2 





Notice to Contributors of Articles 
Persons submitting papers for publication in the Journal 
are asked to prepare material in accordance with style and 
format preferences of this publication. The Academy is 
aware that some of these requirements differ from the style 
of other publications, but co-operation of authors is necessary 
to achieve economy and efficiency under the Journal's 
printing process. 
Publication policy 
Membership in the Minnesota Academy of Science is a 
desirable but not necessary condition of publication in the 
Journal. All papers by residents of Minnesota, staff and 
students of Minnesota high schools, colleges and universities, 
that meet the editorial criteria of the Academy will be con-
sidered for publication. Papers are accepted with the under-
standing that they have not been published, submitted, or 
accepted for publication elsewhere. Short reports of work 
published elsewhere are welcomed, however, providing copy-
rights are not infringed. 
Submission Requirements 
Two copies of each paper, one on bond paper, and typed 
double-space throughout. Only one copy is needed of photo-
graphs or illustrations that are separate from the manuscript. 
An abstract and biographical identification of the author 
or authors with each paper. 
Photographs, in black and white, glossy finish. Charts 
and graphs should be done in simple, heavy lines with mini-
mal lettering. (The editors reserve the right to select illustra-
tions and limit photos and charts to no more than a total 
of four with any single article. 
Proofs and additional copies 
Authors will receive one set of galley proofs for checking 
and corrections. Proof changes should be limited mainly 
to noting typographical errors or essential time-element and 
spelling changes. The editors reserve the right to bill authors 
for excessive adjustments or for introduction of new 
material at the proof stage. 
Along with proofs, authors will receive a form for 
requesting additional copies of the Journal. 
Journal articles, including those from past issues, also are 
available through the Xerox-University Microfilm Service, 
Inc. after publication. 
Length 
The Journal strives for average length of 2,500 to 3,000 
words in order to accomodate more articles. Shorter items 
are preferred. 
Subheadings 
Include substantive meaning in subheadings. Do _not use 
general words such as "introduction", "method", "discus-
sion,"/or "conclusion." 
References and symbols 
Do not use footnote numbers or asterisks in the text or 
footnote material at the bottom of manuscript pages. Do 
not use symbols, Latin or Greek letters, etc. Write out in 
English words "gamma", "infinity", "pi", "square root" 
and similar terms. 
A reference list at the end of an article should include 
material that might be of interest and reasonably available 
to the average lay reader who wishes to delve further into a 
subject rather than citations for numerous parts of the pre-
sentation or a compilation of the author's entire research. 
If material is a digest of the author's own degree thesis, 
it may be so stated in the abstract and manuscript itself, 
but do not list your own thesis as a reference for your own 
paper. 
Use the following form, with author's last name first, 
capitalized, and arranged alphabetically. 
Book: 
Chapter: 
ANDOVER, P. 1961. A Study of New 
England Rocks. Boston , Provincial Press. 
EXETER, C., and ANDOVER, P. 1961. 
Vermont, Grantite. In Andover, P., Editor. 
Publications: ANDOVER, P. and EXETER C. 1973, 
Notes on New England Rocks. Geo!. 34:3. 
(No page numbers, please). 
PROPER MAILING ADDRESS REQUIRED 
20 
A current and complete mailing address with zip code must be included with papers submitted for 
possible publication in the Journal of the Minnesota Academy of Science. The name of an institution 
or name of place where paper was presented is not an adequate mailing address for correspondence 
regarding submitted papers. 
The Minnesota,Academy,of Science 
Supporting Contributors 
Contribut ions from businesses, scientific and academic organizat ions, foundations, institutions and 
individuals provide essential support to the Minnesota Academy of Science beyond the dues of 
members. Their contributions, which are tax-deductible, may be made as annual donations o r as 
stipends for specific projects, memorials or other Academy pu rposes. Present cont ributors are: 
Cargill Foundation 
Chem/Serv, Inc. 
Duluth Missabe and Iron Range Railway 
Erie Mining Company 
Ford Motor Company 
General Mills Foundation 
Graphics, Inc. 
Green Giant Company 
Honeywell , Inc. 
Minnesota Mining and Manufacturing Company 
Minnesota Mutual Life Insurance Company 
Northern Natural Gas Co. 
Northern States Power Company 
Northwestern Bell Telephone Company 
Northwestern National Life Insurance Company 
Ottertail Power Company 
Lewis and Annie F. Paper Foundation 
Pentair Industries, Inc. 
Pillsbury Company Foundation 
Univac-Sperry Rand Foundation 
Support for Special Projects 
Academy of Applied Sciences 
Northern States Power Company 
Northwestern Bell Telephone Company 
U.S. A rmy Research Off ice 
MINNESOTA ACADEMY OF SCIENCE 
Pioneer Building, Room 410 
St. Paul, Minnesota 55101 
NON-PROFIT ORG. 




Permit No. 5464 
\ • ---------------------------------------------' 
MINNESOTA ACADEMY OF SCIENCE 
Pioneer Building, Room 410 
St. Pau l, Minnesota 5!5101 
Phone 227-6361 
Area Code 612 
APPLICATION FOR MEMBERSHIP IN THE MINNESOTA ACADEMY OF SCIENCE 
SUSTAINING $40.00 _____ ANNUAL $25.00 ____ _ UNDERGRADUATE $1 .00 __ _ 
GRADUATE STUDENT $3 .00 ________ _ Year of Graduation ______ _ 
I. NAME _____________________ _ Dr., Miss, Mr., Mrs. 
Last First Middle Title 
U. HOME ADDRESS _________________ _ 
Street Phone 
City Zip Code 
III. INSTITUTION __________________ _ 
Name Position 
IV. ADDRESS ___________________ _ 
Street Phone 
City Zip Code 
V. Academy Section: Please indicate which of the following sections would be most significant to your teaching, 
research, or professional interests. You may wish to list in order of preference (l, 2, 3, etc.). 
Agriculture _____ , Anthropology ___ _ , Aquatic Biology ___ , Biology _ _ ___ _ 
Botanical Science-__ , Business and Economics -----, Chemistry __ , Chronobiology ___ , 
Developmental Biology ____ , Earth Science ___ , Engineering _ _ _ , Entomology __ _ 
Genetics---- , Geography _ _ _ , Geology , History & Philosophy of Science ___ _ 
Mathematics __ , Medical Science ___ , M.S.T .A. ___ , Physics ____ , Pathology __ _ 
Political Science _ ___ , Science Education ___ , Space Sciences ___ , Zoology _____ _ 
VI. Signature of Applicant __________________ _ Date _______ _ 
VII. Recommended by _____________________ _ Date _______ _ 
(any m·ember) 
